and pressure bp at a point x satisfy the creeping flow equation [5] 7
where _1is the viscosity of the fluid and 6_, [= _dx) -fi] represents the fluctuation of the particle number density _dx) about its mean ft. In the above, f = (47r/3)c_3Apg is the buoyancy force acting on a particle of radius _, where g is the gravitational acceleration and Ap = p_, -p._ is the density difference between the particle (p;) and the solvent (p..). In writing Eq. (l) we have assumed that the fluid volume element bl_ is a coarse-grained volume, which is large enough to contain many particles but is small enough such that the particle distribution inside ,,Sl" is uniform.
In this case, we
-00], where 6(x) is the particle volume fraction and O0 is its mean value.
Nondimensionalizing
Eq. (1) with respect to the length L, the time L2/D, and the concentration _60, we have
O"
where the unit vector _ is directed upward opposite to the direction of g, and the dynamic pressure 6p has included a term, -ApgOoz, to absorb contributions from the constant forcing term -Apgr0. In Eq. (2) the Rayleigh number R, is defined as
where D is an effective diffusion constant of the particles. [7] that the hydrodynamic diffusivity has the form Z)h _ 5_¢U0, where U0 = 2,2Ap0/(9_1) is the Stokes velocity.
With the hydrodynamic diffusivity D;,, Eq. (3) becomes
(/ It should be mentioned that while it is cancelled out in Ra,
Apy is needed so that D_, can be used to describe the hydrodynamic diffusion of the settling particles at small length scales. Equation ( It is evident that Eqs. (2)- (6) anticipates that the flow consists of three different regions: (i) 
where the power law amplitude is expressed in terms of the numerical value of P_ _. Priestley [9] first gave a direct argu- 
